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(54) (57) 1* yqTPOftCTBO flJW BYPEHra 
CKBAKHH C OflHOBPEMEHHOft OBCAflKOft, 
BtcnxwAJcmee 6ypoeyw Konomry c aaic- 
peaneHHMM b ee macfleft ^acTtf nopoAO- 
paapyraaaMitHM HKCTpyMeHTOM k paBMeaieH- 
ay» KOB^HTpmiRo eft o6caJXHyw kojxoh- 
Hy, oTnn^aw«meccn tbh, 

HTO, C IjeJItfD tlOBMmeHKH npoHSBOAH- 

TenfcMOCTH 6ypewH* nyTeM yvenmewiH 
CKopocrn BbiHoca MacTHu tana* a aa 
cne* yMeHbmemiH 30HW pasMbraa 3aTpy6- 
Horo npocTpancTBa o6ca«Hoft rconoHm*, 
oGcajmaft Konowna BbmonneHa c npo- 
pes bio anon* ee otfpasywueft, a ycT- 



poftcrao cKa<5xe.KO onopHWM CTaKaHQM,. 

pa3Me^£HHWM KOKI^eHTpH^HO C B?f&tS!f€ft 

cToponu o6caAHoft iconoHHu, KapetKOft 
c pasxHMHblHH 3 jt e He k t anH m ynopoM, 
jiotkom, aaKpetineHHttM b sepXHett 

f J**iaCTH KapCTKH, H 3 afltH TBbtMK IWaHKaMH, 

npHKpeimeHHtiMH k HHXHeft *iacTK Ka- 
peTKH c BHenmeft h BnyrpeKHeft cropo*- 
mw ofica^Hofl KonoHHw b MecTe npope- 
3U, npK 3TQM pasxHMHue sJieMewTbi 
xapeTKH paaMemeroi b npopesn c B03~ 
MoxHOCTbto nepeMeJuew* k oflpaaosaHHH 
Hesnt npH B3aKMOAeilcTBHH ynopa icaper- 
kh c onopHWM cTaxanoM, a samHTHtie 
mtaHKH ycTaeoBJieHhi c bosmoxhoctmo 

repMG TM 3 BJDfKH D^JIH. 

2. ycTpoftcTBO no n.l, o t jTw- 
Ra»meecK TeM, «rro BAonb 
npoAoJifcHoft npopesn o6canHo# KonoHM* 
BwnoJiHemj nonepetijttie HaAPe3bi, pac- 
noJiomeHHue no o6e ee cropoHu. 

3, ycTpoftcTBO no nn. 1 k 2, o t- 
n h i a k> m e e c n TeM, *ito pas- 

XHMKWe 3JieMeHTM BUrtOJlHeHH B BHAe 
POHKKOB. 
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Ha 6perenne otkocktch k ropHOMy 
Aeny, a kmckho ic Sypenwo ckbAjkhh 
a noponax, nepexpbrrbnc csepxy tojt- 
tqett pwxmix OTJioxeHHft. 

tlejibio MaoGpeTeHKH HBnfieTca hobw- 
aieHHe npons&oflHTenbHocTH 6ypenMH 
nyT^M yBermnemiH ckopocth BMHoca 
vacTmv mnaMa aa cveT yMeHbmeHH* 30- 
Hw paaMMBa aaTpyfiHoro npocTpaHcTsa 

oCcaAHOK KOJIOHHW. 

Ha tfrnr.l h *ht.2 npeACTaBneHo 
ycTpoflcTso b AByx npoeicuMHx, 06- 
opift'BHAi na <J»Hr.3 - paapea ycTbe- 
aoft sacTM ycTpoflcTBaj Ha $nr.4 - 
cencime A-A Ha iJ>ht.3; na $Kr.5 - 
ceneBHe B-B Ha *Hr,4; W3 <|wr,6 w 
4>Hr.7 oOcaAHan kojiohhs c npoflonbHoft 
npope9bfo h *ionepe^HNMH HaopeaaMH, 
BapftaHTM BbqionHemw . 

c oflHOBpeneHHoft oticaAKoft coctokt 

hs CypoBoft kojiohhw 1 ($>Hr,1 K 2) 

c saKpeaneHKUMM b ee roocHeft nacrn 
aaOoftHWM ABHraxeneM 2, nopoAOpaapy- 
manmw HucrpyMeHTOM 3 k uefrrpaTopoM 
A. Ha CypoBo** xoaohhc c TJOMomwo 
xoM/ra 5 aaxperuieHa o^a^aaii kojioh*- 
Ha 6, b KOTopoft BuncytHGHa npoAom*- 
Han npopesk 7 co cxocawH 8 b Top- 

• uobmx nacTHx koaohhu., B npopeab 7 
BCT&BTt&Ha KapeTxa 9 c paaxHMHi*m 
pojimcaHK 10 ($ Hr . 3-5), BunonHeH— 
hukh Ms aaxaneHHOH cTam* oGpasyto- * 

BtHKH B 06ca#HoA KOJlOHHe Qeilb 11 

AUHHott t (fair. 2). PaaxHMHwe poahkh 
TO aajcpenjieftu b Kapence 9 c rroMdop>w 
nonmnnuHKOB 12 xaweww, saovHaieHHboc 
or mnaMa c noMosp>fo yunoTHeHnft 13 
(4rnr.3 h 4) > Ha BHenmeft *iacTH ica- 
pGTKH 9 BunojTKeH ynop t4,a k hh*- 
Heft ee ^acTH aaKpeiuienu sanprrHue 
ruiajjKH 15 k 1S f nepeKpferaawtUHe tgenb 
c BHemaeft h BHyTpenweft cropow 06- 
caAHoft kojtohhw, 3anB*mwe nnawxH yc- 
raHosneKbt c oeecneqemieM repMeTHaa * 

* mm menu, aa* nero noAnpyawHeup 
or jocKTem»tto flpyr APyra c noMouubw 
npyxHH 17, HaAexbrx Ha nam>uu 18. 
Jinn HCKJnoHeHHH nonaAaHH* «iacTHu 
mnaMa aoa pohhkh 10 xapeTxa 9 CHa6- 
»eHa yoJiOTHeHKHMH 19 k 20. B Bepx- 
Hen sacTH xapeTKH saxpenneH aotox 
21 Ana oTBoaa cuiaMa nepea cre«xy 
o6c-"AHoft KonoHHtu 7nop 14 xacaeTCH 
sepxKeft TdpAosofi KacTK onopHOro 
CTaxawa 22, pacrrwno)iceHHot»o Ha ycTbe 

CKBa«KH, UnH CHHJKCBUH AC*OPMaUH>i 

o6caj3HoA ko/iohhw upH ee paCKpWTHH 
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B oOCBAHOft KOJlOHHe MOryT CbtTh BW- 

nojiHeHbt nonftpe^ttfcje HaApeaw 23 
(^Hr«6>, pacnojioxceHHue 8Ao/ib npo- 
S AOjibHott npopesH 7 k coeAHHeHifue c 

BcjmwHy pacxpUTK^ oCcaAHoA xo- 
hohhw, T.e, cuipHKy b menu (<lwr.5) 
h ee Amwy t (*Kr,2), onpeAeamoT 

10 H a crteaywBtKx ycjioBKa:. d f < b < b ot 
KLG, r«e dp xaKCHMam>Huft AHaMeTp 
vactMH on^Ma flBHacymeroca b KOAbue- 
bom ceqeHHH Ne«ny oficaAKoft k 6ypo- 
*BO» XOJlOHHaMH t - BDCpKHa lieiiM, 

'5 cooTBCTCTByioo^aji Hanajiy tvxacTHxecxHx 
Ae*opKaimft b 6ypoaoft kojiohhc, N * 
ycmme na nepeMemeiwc xapexxu no 
o6caAHOH KonpHue h G - oceaaff Ha- 
rpyaxa Ha aa(5oft. SHa^eHHH b 0 h N 

20 onpeAenHwr sKcnepftxgHT&hbKO • fliw 
9toro npeAsapHTenbHo RwOupaioT oTpe- 
3ok Tpyfiw RyxHoro AnaMerpa D t h 

okoao 10 D h paapeaaiOT Tpycsy 
BAom> t nanpHMfep, $peaeposaraieM htik 

25 c noKombw ceapotiHoro annapaxa, 

CTpeMacb npH 3tom nonywrb bo3Moxho 
Oo/ibinyw -lOfCTory nosapXHocTH paapeaa . 
tUo KpaAM paapeaa genaioT ckoch 8 
l(iwr,2). Koh c TpyxuHa k,?pctkh npe- 

30 * Ay cMa tphb aeT ycTaMoBKy b Heft poim- 
kob co CMemeH>»eM (*nr*5) tskkm q6- 
pasoM r W06N Q.RpHHa hx pn«a HcCKonb- 
ko npeBtnaana MaKCHMaribHo bosmoxhw^ 
paaMep wctha mnaMa. 

i 

35 3areM noABOAHT xaperxy k cxocy 
S rpydti h % H&Hocx yAapu no xaperxe 
hah ee ynopy 14, garpiwurr napeTry 
b cepeAHHy paapeaaHHoro y^acTKa. llpH 
3tom onpeA^JWioT AJWHy f pacxpbrroH 

40 ^acTH TpyOw h ouenHBa»T ycwme N 
na nepeNev^eHHe KaperxM* Ecah nocne 
H3BJietreHHH xaperxH H9 TpyCw mnpHHa 
npopeaH ocTanacb npexHeft (rtcxoAHoft), 
a yewnHe N we npeBMCHrto nonycTHMoro 

45 9Ha^eHHJi, to o<5caAHy» KonoHHy j\e~ * 
«a»T H9 AaHHoro ceueHHjr rr>y6. EcntK 
b BbiOpaKHon oTpeaxe tpy6 BOBHKXjia 
ocraro^iHaji Ae4x>pMaunji, to Bw5Hpa»T 
APyryw TpyCy c MeHbtneft TOAWHoft 

50 creHKK hjih 6ojiboero AnaMeTpai Z3o- 

nOJIHHTeJIbHOft B03MO«HOCTbW HCK/lKWHTb 

ocTaTOHHyw Ae4>opMauMK) Tpytfw stanaer- 
c« nepHoAHnecxaa nonepeKHan Hanpea- 
Ka Tpyeu y^iacTxaMH 23 baojti, jihhhh 
55 ochobhoh npoAOJibHOH npope3n 7 
(*Mr.6) kah 3avieHa MeTamwiecKow 
Tpyew hb HeMerajiAjfKecKyio, nanpHXep 
nomOTHJieHOByw, VKaaaHHtje MeponpHR- 



3 t 

TMH nO3BOWt»0T OAHOBpeMCHHO CHH3itTb 

h ycKJine an* npoABK*eHn* xapeTKM no 
Tpy6e. JJjiHny amwTHbtx ananoK 15 h 
16 8bi6HpawT paanoft noJioBHwe a-huh* 4 
meJiH f T.e. P/2. 

ycTpoAcTBo fljT» 6ypeimA CKBaJSHH 
c oAHOBpeMeHHofl oOcaAKoft co6hpowt 

K pa60T«K>T C HHM CJTe^yWO(HM 0&pa30M. 

IlepeA MavaJiOM 6ypenHg aaroTaanH- 
Ba»T o6caAHy» xonotfHy pac*ieTHofl 
AAHKW, flOCTaTOHHOft flJIft nepeicpbrrHH 
aceft HotttHOCTH pbtXAbot ornoaceimtt , h 
BunonHRtoT b H$ft npOAonbHyro npopeab 

7 CO CKOCQMH 8, YKQ 3 3HKWM CBOCOCOK, 

a ecjiH HeobxoAHMo, AonojiHHTejibHue 
nonepemnoe HaApeaU 23 GfrKr.2, 6). 
3aKpeanmoT Ma Oypoeoft Konofl«e sa- 
OoftHwft rHAPOABHraTenb 2 (uanpnMep, 
typ(5o6yp), nopoAopa3pymajomHtf HKcrpy- 
MeMT 3, ueHTpaTop 4 k oCcaAHyw ko- 
noKHy 6 c noMomwo xowyTa.5. Ilpn 
stom nopoaopaapyinaKKUKft HKCTpywertT 
aoitxen (d AaHHOM eapKaHTe npHMene- 
khh ycTpottcTBa) cbo6oaho npoxoAHTb 
b oOcaAKoft xojioKHe h pwcTynaTb ks 
nee na tsexoropyio BejiRcmxy, 

XlaJiee saxperuiHwT K wotHeft nacTH 
xapeTKH 9 ynnoTHOHKe 20 m saopcrHhre 
tutaHXH 15 K 16, noAnpyxmieHHbie h 
coezuiHeHKue Me*Ry co6oft c TfOMom>K> 
najibuea 18. 

[To a& on at xapeTxy 9 k o6caA"oft 
KonoftHe co ctopohm nopoAopaapyma^r- 
Hero HHCTpyMeKTa 3 h 9a6raawT ee 
Bnana-ae b ckqc 8, b. ^aren B npopesb 
Tpy(5bi ynapoM 14 K£py*y ao Tex nop, 
noxa kobku samtfTKtxx nnaHotc AOftAyr 
AO macnero oopeaa oficaAHoft kojiohhu. 

EyposoA caapaA BMBeurrtsajoT b Bep- 
THxanbROM nojio«enHH haa tokxoA Oy- 
peHHH , noABOA^T jioa Hero onopxwft 
cTaKaH 22 (flwr.1-3), BCTaBnnwT b 
BepxHKno qacifc *apeTxn 9 yrotOTHeHHe 
19, T3M *e aaKperuiHioT aotox 21 h 
npHCTynaiOT k 6ypemticu 

flnfl axoro b nonocrb OypoBoft xo- 
jiohhu no noA HanopoM pa6o*ryio 
XKAKoCTb f KOTopaH, npottA* ^epes 
rHAPoABMraTejib 2 % fiphboakt bo apa- 
meime nopoAopaapymawmKft totcTpyxenT ♦ 

riocne onycKaHHH cnap«fla ua 3a6oft 
HawnaeTca yrnyoica ckb sutji km b pbooioA 
Tonme. PdaKTHBKUft woneHT ot thapo- 
A^nraTejirt BOCTtpHKHMaercH Ma^ToA 
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CTflHKa M^pe3 OepXHKXO ^taCTb KOnOHKbl 

6ypKm>Hwx TpyO* B HaqanbHurt momcht 
yrjiy6xH ch^prab OTpa6oTanHa« mm- 
xocTb co mnaMo« H3/WBaeTCH H3-noA 
5 oCcaAHoft kohohhm. Ha/ibHefcnree 3ar/iy6- 
n^HMe c uap ha a opohcxoaht sa c^er 
pasMuaa pwxnoft totohh h paspymeKHH 
ee nopoAOpaspywawncHM HHCTpyMe ktom . 
npH 3tom ynop 14 KapeTKH conpuxa- 

10 CBfeiCH c TOpHOBOHonOBepXHOCTbiO cTa- 

Kana 22 ((J»ir.3) f xaperxa 9 c aacmT- 
HbWH imaHK 3mh 15 h 16 yAepJKHBaeTCfl 
Ha ypoBHe ycTbH cxBaHoinw. Pojthkk 
(0 KapeTXH waMHHawT xarMTbcn no 
15 ruiocxocTflM npope3M 7 oCcaAHoA ko- 
aohhu, o6pa3yR b Heft 6erymyw mejib, 
XoTopan nepeMemaeToi no o6caAHoA 
KonoKHe CHH3y BBepx, ocTaBancb npH 
3Tom na ypoBHe ycTb* cKBawHw, 

20 npOMWBOMHaJl SWAKOCTb CO HUiaMOM 

ftocrynaeT b KoJibAesoe npocTpaKCTBo 
Me»»y o6caAHofl h OypMAbHoft xojioHHa- 

MH, DOAHKHaeTCH A<> ypOBHK KOpeTKH 

9 h H3AHBa€TCH Kapyxy <*epea otxpm- 
25 Tyw tjacTb ^exm 11 no Aorxy 21. 3a- 

BHTHbie 5tna«xw 15 H 16 npeAOTBparaajoT 
nonaAaHrte h aaxaKKHaaHHe qacTHU 
outaMa B tjacTt mejm 1 1 , pacnonojren- 
Kyio inwe xapeTKH 9, «ito odacneuKBa- 

30 eT CMbucaHKe mena no a AeftcTBHeM can 
ynpyrocrw o6caAHoft xoaohhw* 

B ceoM o^cpeAb cajibHRKoaoe ynnoT-* 
Hewfe 19 b BepxHaA «iacTK icapeTxn 9 
npeAOTBpamaeT nonaAaHna k aaxjiMHu- 

3 j Bajiwe mbcitm^ mnana Mexxy pojTKKantf 

10 k ruiocKocTHMK pa3pesa 7 o6caA- 

HOft KOAOWnbt. 

K MOMfiHTy saDepmeiiH/i nepGKpbiTK« 
40 BceA TOJimH pbocntix oTjio^eHHfl KapeT- 
xa 9 bwxoakt sepea BepxHnA ckoc 8 
o6caAHoft TpyCbi, Ha 3toh GypeHHe Bpe- 
MeHHo npeKpamaioT . KapeTKy 9 c nor- 
KOM 21, 3amHTHblMH njiaHKaMM 15 h 16, 

4 5 a taxice xoMyT 5 cHMMaioT. ZlaJibTieA- 
nee Oypeme aeAyT b ycToAMMBbrx no- 
ponax 6e3 noAfceMa oypoBofl kohokhw, 
KapanpiBan ee no Mepe Heo6xonHMOCTn . 
B stom crryttae npoMUsOMBafl «hakocti> 
co mndMOM noAHKMaeTCfl c 3a6o^ BBepx 
no o6caAHoH xojiOHHe vt nanHBaeTCR, 
xax o6bWHo, «4epe9 nepxnee ee ceuen^e, 
pacnojioacewHoe hgckojiuko Bb^ne ypoaH« 
noBepxHoCiK rpyHTa. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight 

2. A device as in Claim 1, 
distinguished by the fad that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 1 8. To keep cuttings from getting under rollers 1 0, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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